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Introduction
It is well established that changes in photoperiod induce marked alterations in the neuroendocrine activity of many seasonally breeding animals. Just how photoperiodic information is transduced into a particular pattern of gonadotrophin secretion is unclear but when Suffolk ewes and red deer stags are gonadectomized alterations in the photoperiod no longer affect the mean serum LH values (Legan, Karsch & Foster, 1977; Lincoln & Kay, 1979) . These observations appear to be consistent with the view that photoperiodic control of gonadotrophin secretion is mediated via the gonadal negative feedback system, the photoperiod modulating the sensitivity of the hypothalamo-pituitary axis to the feedback effects of sex steroids. On the other hand, in many other animals, e.g. snowshoe hares, rams, mares, Japanese quail and Djungarian hamsters, gonadotrophin output does respond to photoperiodic manipulations after gonadectomy (Davis & Meyer, 1973; Pelletier & Ortavant, 1975; Garcia & Ginther, 1976; Urbanski & Follett, 1982; Simpson, Follett & Ellis, 1982) . In the castrated golden hamster the photoperiodic responses suggest that perhaps both direct and feedbackmediated photoperiodic mechanisms are operative. Castration of hamsters with regressed testes leads to only a slight elevation of serum gonadotrophin levels if the animals are maintained in a short-day photoperiod, but there is a dramatic increase when they are subsequently transferred to long days. A large increase is also observed when sexually mature hamsters are castrated and maintained in long days. These findings, therefore, demonstrate a direct photoperiodic modulation of gonadotrophin secretion (Turek, Elliott, Alvis & Menaker, 1975; Tamarkin, Hutchison & Goldman, 1976; Ellis & Turek, 1980) . Consequently, one might expect that the transfer of castrated hamsters from long to short days should induce a decrease in gonadotrophin output; but the results have been variable (Turek et al, 1975; Turek, 1977; Tate-Ostroff & Stetson, 1978; Ellis & Turek, 1979 , 1980 . This has led to the idea that while direct photoperiodic effects are involved in regulating the onset of breeding season in the hamster, its termination might be to some extent dependent upon indirect, steroid-dependent effects (review: Turek & Ellis, 1981 
Discussion
The results showed that when hamsters were castrated and maintained in a long-day photoperiod plasma LH and FSH concentrations increased dramatically and then remained elevated for the duration of the experiment. Animals which were transferred to short days at the time of castration showed a similar increase over the first few weeks but this became attenuated so that after 7 weeks plasma gonadotrophin levels were lower than in the long-day group. This finding that short photoperiods can, to some extent, suppress gonadotrophin output in castrated hamsters is consistent with some previously reported data (Turek et al, 1975; Tate-Ostroff & Stetson, 1978; Ellis & Turek, 1980) . The more interesting finding in the present experiment, however, was that when castration was delayed until the animals had experienced at least 1 week of short days, the suppressive effects of short photoperiods were even more pronounced: at the end of the experiment plasma levels of FSH were much lower in Groups SPI, SP2 and SP3 than in Group SPO. It seems then that castration performed during a long-day photoperiod in some way interfered with or masked the photoperiodic suppression of gonadotrophin secretion induced by transfer to short days, and perhaps could account for other instances in which complete suppression was not observed (Turek, 1977; Ellis & Turek, 1979 , 1980 . Just how the photoperiodic response of hamsters is affected by castration is unclear but one possible explanation is that the photoperiodic 'switch' that changes the neuroendocrine activity from a long day to a short day mode includes a pathway which involves gonadal steroids, so that castration performed before transfer to short days precludes a complete reduction in secretion. Once the photoperiodic switch has operated, however, gonadal steroids are not required to bring about the subsequent reduction in gonadotrophin output, indicated by the response of the hamsters castrated after transfer from long to short days. Alternatively, the hyperactivity of the hypothalamo-pituitary axis that follows the removal of negative feedback under conditions of long-day photoperiodic drive lead to a pathological condition in which the high rate of secretion cannot be fully suppressed by short photoperiods, while the effect of castration during short days, when the photoperiodic drive is reduced, will not induce such a response. The pathological condition might arise for a number of reasons; hyperactivity of the LH-RH neurones and the hypertrophy of the pituitary gland are just two possibilities. It has been previously suggested that the gonadotrophin content of the pituitary gland in castrated 'long-day' hamsters might be so high that hormones 'leak out' even when the animals are transferred to short photoperiods (Turek et al, 1975) . Full explanation of the effects of castration on the hamster's photoperiodic response requires further experimentation. Castration of hamsters within 1 day of transfer to short days can lead to a variety of responses: the short-day suppression of gonadotrophin output may be complete or only partial, or absent altogether (see Turek et al, 1975; Turek, 1977; Ellis & Turek, 1980) . This suggests that it is unlikely to be the time of castration relative to the operation of a steroid-dependent photoperiodic switch which determines the subsequent response to short days. Nevertheless, for these published data to remain consistent with the alternative concept of a castration-induced pathological condition, other possible influencing factors besides photoperiod must be considered, such as the age of the animals, the ambient temperature, housing density, bleeding frequency and the way in which the photoperiodic clock was entrained by the chosen lighting regimens.
While the causes underlying the inconsistency of response to short days remain unknown, the present data confirm that gonadotrophin output in the castrated hamster can be fully suppressed in a short-day photoperiod. As the negative feedback effects of adrenal and dietary steroids are unimportant to gonadotrophin secretion in the castrated hamster (Bitman & Goldman, 1979; Ellis <& Turek, 1980) this emphasizes that at the end of the breeding season as well as at its onset there is modulation of gonadotrophin secretion which is independent of the continuous presence of sex steroids. It is a matter of speculation whether there are also photoperiodically induced changes in sensitivity to steroids at these times that act as additional modulatory factors. That a given dose of testosterone is more effective in suppressing LH and FSH output in castrated hamsters in short days than in long days can be regarded as an indication of differences in sensitivity (Turek, 1977; Ellis & Turek, 1979) . However, there may not be changes in actual sensitivity at, say the receptor level, only an apparent difference, as the direct effects of daylength on gonadotrophin secretion will inevitably mean that hypothalamopituitary activity will require more negative feedback to oppose it during long days than during short days (Goodman & Karsch, 1981; Turek & Ellis, 1981; Urbanski & Follett, 1981 
